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0002
Embolization of Meningiomas: Comparison
of Safety between Calibrated Microspheres
and Polyvinyl-Alcohol Particle
 as Embolic Agents 

M Sluzewski, WJ van Rooij

St Elisabeth Ziekenhuis Tilburg, Netherlands, The.

Background and Purpose: During embolization of 
meningiomas, intratumoral hemorrhagic complications 
may occur, especially with the use of small particle sizes. 
We compared the rate of hemorrhagic complications in 
55 patients embolized with 400-µm calibrated micro-
spheres (Embozene) with a historical cohort of 198 pa-
tients embolized with smaller PVA particles.

Materials and Methods: Between September 2009 
and February 2012, fifty-five patients with 55 meningi-
omas were embolized with 400-µm calibrated micro-
spheres. Indications for embolization were preoperative 
in 47 and before radiosurgery in 2 patients; and in 6 pa-
tients, embolization was offered as sole therapy. There 
were 35 women and 20 men with a mean age of 60.3 
years. Mean meningioma diameter was 53 mm (range, 
23–97 mm). Hemorrhagic complications were recorded.

Results: There were no hemorrhagic complications in 
the 55 embolized patients (0%; 95% CI, 0.0%–7.8%). 
The difference in complication rates between 400-µm 
calibrated microspheres in this study (0 of 55, 0%) and 
small PVA particles (45–150 µm) in the historical co-
hort (9 of 108, 8.3%) was just short of significance (P = 
.066). The difference in complication rates between 400-
µm calibrated microspheres (0 of 55, 0%) and larger 
PVA particles (150–250 µm) in the historical cohort (1 
of 93, 1.1%) was not significant (P = .8).

Conclusions: In this series, embolization of meningi-
omas by using large (400-µm) calibrated microspheres 
did not result in any hemorrhagic complications.

0003
Complications of Particle Embolization
of Meningiomas: Frequency, Risk Factors, 
and Outcome 

WJ van Rooij, M Sluzewski

St Elisabeth Ziekenhuis Tilburg, Netherlands, The. 

Background and Purpose: Particle embolization is 
widely used in the treatment of meningiomas. We as-

sessed the frequency and outcome of complications of 
embolization of meningiomas and tried to identify risk 
factors.

Materials and Methods: Between 1994 and 2009, a to-
tal of 198 patients with 201 meningiomas underwent em-
bolization. Indication for embolization was preoperative 
in 165 and adjunctive to radiosurgery in 8. In the remain-
ing 28, embolization was offered as a sole therapy. There 
were 128 women and 70 men with a mean age of 54.4 
years (median 54 years; range, 15–90 years). Complica-
tions were defined as any neurologic deficit or death 
that occurred during or after embolization. Logistic re-
gression was used to identify the following possible risk 
factors: age above median, female sex, tumor size above 
median, meningioma location in 5 categories, use of 
small particle size (45–150 µm), the presence of major 
peritumoral edema, and arterial supply in 3 categories.

Results: Complications occurred in 11 patients (5.6%; 
95% confidence interval [CI], 3.0%–9.8%). Ten compli-
cations were hemorrhagic, and 1 was ischemic. Six of 10 
patients with hemorrhagic complications underwent 
emergency surgery with removal of the hematoma and 
meningioma. Complications of embolization resulted in 
death in 2 and dependency in 5 patients (7/198, 3.5%; 
95% CI, 1.6%–2.0%). The use of small particles (45–150 
µm) was the only risk factor for complications (odds ra-
tio [OR], 10.21; CI, 1.3–80.7; P = .028).

Conclusions: In this series, particle embolization of 
meningiomas had a complication rate of 5.6%. We be-
lieve that the use of small polyvinyl alcohol (PVA) par-
ticles (45–150 µm) should be discouraged.

0090
Arterial Embolization with Onyx
in the therapeutic strategy
of Head and Neck Paragangliomas

C Michelozzi1,2, AC Januel2, V Cuvinciuc2, P Tall2, 
F Bonneville2, B Fraysse3, O Deguine3, E Serrano4, 
C Cognard2

1 Università degli studi di Milano, Specialità di 
Radiodiagnostica, Italy. 2 Department of Neuroradiology, 
University of Toulouse, France. 3 Department of Otology – 
Neuro-otology and Skull Base Surgery, Purpan University 
Hospital, France. 4 Department of ENT, Rangueil – Larrey 
University Hospital, France. 

Purpose: Embolization of paragangliomas is a well-
known pre-operative technique aimed at reducing sur-
gical morbidity and mortality. We report our experience 
in either pre-operative or palliative transarterial em-
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2 Gy. Nontheless such case was not recorded in our de-
partment.

Conclusion: All angiography procedures have con-
comitant risk of exposing the patient and staff to ionizing 
radiation. In several published cases the surface dose 
reached the limit for deterministic effects. Understanding 
principles influencing radiation burden of patients and 
staff during can help reduce the doses and can prevent 
radiation emergencies.

0140
Carotid Balloon Test Occlusion and Parent 
Artery Sacrification in Malignant Head
and Neck Tumor Patients

SK Lee, J Collins, K Stenson, J Frank, C Zanevchic

The University of Chicago, United States of America. 

Background: Carotid Balloon Test Occlusion (CB-
TO) and Parent artery sacrifice (PAS) in malignant 
head and neck tumor patients is challenging since posi-
tioning of patient is difficult due to neck contractures 
and verbal communication with patients is very limited 
during CBTO since most patients have tracheostomy.

Materials and Methods: We retrospectively reviewed 
28 consecutive malignant head and neck tumor patients 
(M:F=20:8, mean age=61.5 years) who had CBTO from 
2006 to 2013. Indications for CBTO included tumor in-
vasion to carotid artery (n=19) and pre-operative as-
sessment (n=9). The CBTO protocols included various 
combinations of clinical examination, angiography (de-
layed venous phase more than 2 seconds), hypotension 
challenge, electroencephalography (EEG) and Nuclear 
Medicine (SPECT). PAS was performed with either 
surgical ligation or endovascular occlusion for whom 
passed CBTO.

Results: CBTO and PAS were technically successful 
in all patients. The combination of clinical examination, 
angiography and EEG were the most frequently em-
ployed CBTO protocol (32.1%, 9/28) followed by the 
combination of clinical examination, angiography, hypo-
tension challenge and SPECT (25%, 7/28). Among 21 
patients who passed CBTO (75%, 21/28), PAS was per-
formed in 16 patients (surgical ligation: 5, endovascular 
occlusion:11). One patient (3.6%, 1/28) developed acute 
ischemic stroke after CBTO procedure. One patient de-
veloped hemodynamic stroke after PAS (1/16, 6.25%) 
who successfully passed CBTO. 

Conclusion: CBTO procedure in malignant head and 
neck tumor patients is feasible and reasonably safe. Post 
PAS stroke risk in malignant head and neck tumor pa-
tients who passed CBTO is low.

0160
The Endovascular Treatment of Traumatic 
Cranio-Cervical Vascular Injuries

DEJ Le Feuvre, PK Ssenyonga, AG Taylor

Neurosurgery GSH/UCT, South Africa. 

Background: Cranio-cervical vascular injuries com-
prise a heterogeneous group with differing mechanisms 
of injury and pathological lesions. Endovascular inter-

bolization of head and neck paragangliomas (HNP) 
with ethylene vinyl alcohol (Onyx).

Materials and Methods: We retrospectively analyzed 
29 pts with HNP: 18 jugulotympanic, 7 vagal and 4 ca-
rotid body tumors. Main symptoms at clinical presenta-
tion were lower cranial nerves (CN) paresis/palsy, tin-
nitus, hypoacusis and laterocervical mass. Trans-arterial 
embolization with Onyx was performed in all cases: 13 
pts(45%) were embolized pre-operatively; 16 pts(55%) 
received palliative embolization, five of which under-
went radiotherapy afterwards. Clinical and MR imaging 
follow-up data were recorded.

Results: Devascularization was of at least 60%; in 6 
cases(20%) a second embolization was needed. Two dis-
tal migrations of Onyx occurred without clinical conse-
quences. Eight pts(28%) had procedure related compli-
cations: 8 new CN palsies (VII, X and XII CN) and 4 
worsening of preexisting palsy. All deficits had partial 
or complete regression at follow-up (mean 31M, range 
3-86M), except for 2 stable X CN palsies(6%). No com-
plications due to Onyx mass effect were observed. Sur-
gical procedure was facilitated by pre-operative emboli-
zation; 54% of operated pts were cured, 46% showed 
tumor stability. Long-term follow-up of palliative em-
bolizations resulted in tumor volume stability (69%) or 
increase in intracranial or tympanic compartments.

Conclusion: Arterial embolization with Onyx of HNP 
is a feasible and efficient pre-operative or palliative 
treatment with promising long-term results.

0117
Dosimetry of Patient and Personnel Radiation
Exposure During Diagnostic and Interventional
Endovascular DSA Procedures 

O Krahula, D Olejár, F Charvát, J Vrána

Radiology Dept., Military University Hospital Prague,
Czech Republic. 

Introduction: Interventional radiology is experiencing 
significant progress with success in treating various dis-
eases. Increased number of angiography procedures rais-
es proportion of this subspecialty on population medical 
radiation dose. Interventional procedures place the great-
est burden on the patient and the staff in the terms of 
radiation dose.

Material and Methods: Presented work examined 
group of 141 patients, who underwent various endovascu-
lar procedures. We used three basic measures of radiation 
exposure: dose area product (DAP), surface dose and ef-
fective dose. The DAP was measured by DAP-meter dur-
ing the procedure, other measures were calculated. We 
compared radiation burden of different procedures.

Results: The measured values show significant differ-
ence between diagnostic and therapeutic procedures. The 
diagnostic procedures do not pose significant radiation 
risk for patient. Conversely, the dose in the therapeutic 
procedures is not low, although it does not reach level for 
deterministic effects. In one case, interventional proce-
dure on abdominal aorta reached surface dose of 1.5 Gy. 
In the case of brain aneurysm or AVM embolization the 
surface dose averaged 1 Gy. If the patient undergoes sev-
eral such sessions, the dose can easily exceed the limit of 
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ties. At three-to six month follow up, 31patients (74%) 
achieved a modified Rankin Scale score (mRS) of 2 or 
less, 6 patients (14%) had mRS of 3 to 5, 3 were dead 
(7%), 2 were lost at follow-up.

Conclusion: When the aneurysm is secured, intra-ar-
terial ReoPro injection is a low complication rate treat-
ment modality for thromboembolic events during em-
bolization of cerebral ruptured aneurysm.

0464
Early and Late Postoperative Changes
in the Flow Diverter’s Intra Arterial Morphology 
That Can Have Significant Consequences
(The Womble Nose Effect)

S Derakhshani1,2, S Rosa1, S Low1, I Akmangit2, 
S Chawda1, A Arat2

1 Queen’s University Hospital, London, United Kingdom. 
2 Hacettepe University Hospital, Ankara, Turkey. 

We present cases associated with mortality and mor-
bidity due to change in the morphology of the implant-
ed devices following treatments with various flow di-
verters.

0529
Caseload as a Factor for Outcome in Aneurysmal 
Subarachnoid Hemorrhage: a Systematic Review 
and Meta-Analysis

HD Boogaarts, J de Vries

Radboud University Nijmegen Medical Centre,
Netherlands, The. 

Introduction: Increasing evidence exists that treat-
ment of complex medical conditions in high volume 
centers is found to improve outcome. We aimed to de-
termine, based on published literature, whether this 
holds true for aneurysmal subarachnoid hemorrhage 
treatment.

Methods: We identified studies up to September 28th, 
2012, who evaluated outcome in high versus low volume 
centers in patients with SAH either by clipping or en-
dovascular coiling. Compared outcome measure was in 
hospital mortality. 

Results: Four articles were included in this analysis, 
representing 36600 patients totally. Meta-analysis 
showed a decrease in hospital mortality (odds ratio 
[OR], 0.77; 95% CI, 0.60 to 0.97; P=0.00; I2=91%) in 
high volume hospitals treating SAH patients. Definition 
of hospital volume differed between studies. Cut-offs 
and dichotomizations were used as well as division in 
quartiles. Low volume is defined as nine or less patients 
yearly to less than 30. High volume is defined from 
more than 20 patients annually to more than 50 patients 
a year. For comparability between studies recalculation 
was done with dichotomized data if available and re-
vealed an OR of 0.85 (0.72-0.99; P=0.00; I2=87%) 

Conclusions: Despite the shortcomings of this study, 
the mortality rate was lower in hospitals with a larger 
caseload. Limitations of the meta-analysis are the not 
uniform cutoff values and uncertainty about case mix. 

vention has changed the way that these lesions can be 
approached, however little information is available 
aside from case reports as to the role that endovascular 
treatment may have.

Purpose: To assess if endovascular treatment of 
cranio-cervical vascular trauma is an effective treat-
ment strategy which lowers morbidity and mortality.

Methods and Materials: A retrospective review of all 
patients undergoing a Digital Subtracted Angiogram 
(DSA) following traumatic injury to the head or the 
cervical region at Groote Schuur Hospital from 1st Jan-
uary, 2006 to 31st December, 2010.

Results: 633 patients had Digital Subtraction Angi-
ograms for trauma to the Cranio-cervical region at 
Groote Schuur Hospital for the period from 1st January 
2006 to 31st December 2010. Of these, 74 patients had 
lesions on DSA that could be treated by endovascular 
intervention. 82 injuries were diagnosed and 79 injuries 
were treated. On angiography, patients were either clas-
sified as having vessel lacerations, false aneurysms 
(FAs), Fistulas or vessel occlusions. All patients were 
successfully treated. There were 3 procedure related 
technical complications and 1 neurological complica-
tion as a result of the endovascular treatment.

Conclusion:Traumatic cranio-cervical injuries are as-
sociated with severe morbidity and mortality if left un-
treated especially in the setting of blunt trauma where 
the clinical presentation is delayed. Though the injuries 
have traditionally been treated surgically, endovascular 
treatment offers a viable and safe treatment alternative.

0224
Safety of Abciximab (ReoPro*) Injection
during Endovascular Treatment
of Ruptured Aneurysms

A Weill, J Brisson, J Ghostine, J Raymond, D Roy

CHUM Montreal, Canada. 

Purpose: To determine the safety of intra-arterial Ab-
ciximab injection in the management of thromboem-
bolic complications during endovascular treatment of 
ruptured cerebral aneurysms.

Materials and Methods: In a consecutive series of 783 
patients with ruptured aneurysm, we prospectively re-
corded 42/783 (5.3%) patients who received ReoPro to 
treat a thromboembolic event during or immediately 
after embolization. Subarachnoid Hemorrhage (SAH), 
WFNS grade, hematoma, shunting, complications and 
clinical outcomes were retrospectively analyzed.

Results: SAH WFNS grade were as follow: I 14, II 11, 
III 10, IV 5, V 2. 15/42 patients had a shunt installed less 
than 24h prior Abciximab injection; one shunt was in-
serted 24h post injection. 10/42 patients had hematoma 
of various size additionally to the SAH prior to emboli-
zation. In all cases Reopro was injected only after the 
ruptured aneurysm was secured. 4/42 patients (9.5%) 
suffered a new intracranial hemorrhage define as “any 
new blood on Ct or MR in the 48hrs following ReoPro 
administration”, however only one was clinically rele-
vant and superior to 1.5cm in long axis. 2 patients 
(4.8%) experienced significant peripheral bleeding de-
fine as “requiring any specific imaging test or treat-
ment” but none were associated with long term disabili-
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